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METHOD FOR JOINING ADHESIVE TAPE TO 
SEMICONDUCTOR WAFER AND METHOD 
FOR SEPARATING PROTECTIVE TAPE 
FROM SEMICONDUCTOR WAFER 

BACKGROUND OF THE INVENTION 

[0001] (1) Field of the Invention 
[0002] The present invention relates to a method for j oining 
and separating an adhesive tape such as a protective tape to 
and from a pattern formation side of a semiconductor Wafer. 
[0003] (2) Description of the Related Art 
[0004] A chip component is fabricated from a semiconduc 
tor Wafer (hereinafter, appropriately referred to as a “Wafer”) 
in the following manner. For example, a circuit pattern is 
formed on a front face of a Wafer, and then a protective tape is 
joined to the front face of the Wafer. Thereafter, a back face of 
the Wafer is subjected to a grinding process (back grinding) 
such that the Wafer has a small thickness. The Wafer having 
the small thickness is attached to and held by a ring frame 
through a dicing tape. Thereafter, the protective tape is sepa 
rated from the front face of the Wafer, and then the Wafer is 
transported to a dicing process (refer to, for example, JP-A 
2002-124494). 
[0005] As described above, the processing for the semicon 
ductor Wafer involves joining or separating various adhesive 
tape, such as joining the protective tape to the semiconductor 
Wafer, joining the semiconductor Wafer to the dicing tape and 
separating the protective tape from the semiconductor Wafer. 
[0006] In a case Where the semiconductor Wafer is sub 
jected to the processing of joining or separating such an 
adhesive tape, hoWever, since a strength of the semiconductor 
Wafer is insu?icient due to its small thickness, there is a high 
risk of a damage of the semiconductor Wafer due to a stress 
applied to the Wafer When the adhesive tape is joined to/sepa 
rated from the Wafer. In particular, a minute chip or crack 
occurs at an outer periphery of the Wafer in the back grinding. 
In such a case, there is a high possibility that the chip or the 
crack becomes deteriorated due to the stress applied to the 
Wafer When the adhesive tape is joined to/ separated from the 
Wafer. 

SUMMARY OF THE INVENTION 

[0007] A principal object of the present invention is to 
provide a method capable of suitably joining and separating 
an adhesive tape to and from a semiconductor Wafer With less 
in?uence of a chip or a crack that occurs at an outer periphery 
of the semiconductor Wafer. 
[0008] In order to achieve the object described above, the 
present invention adopts the folloWing con?guration: 
[0009] A method for joining an adhesive tape to a semicon 
ductor Wafer, comprising the steps of: 
[0010] detecting a position of defect occurring at an outer 
periphery of the semiconductor Wafer, and then storing the 
position of the defect; and 
[0011] determining a direction of joining the adhesive tape 
to the semiconductor Wafer on the basis of stored information 
of the defect position. 
[0012] By this method according to the present invention, a 
Wafer that has been subjected to back grinding is attached to 
and held by a ring frame through an adhesive tape (a dicing 
tape) in order to prepare a mount frame. In this case, a joining 
direction (a joining roller moving direction) is determined 
diametrical from a position except a position of a defect. 
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Thus, it is possible to reduce a stress applied to the Wafer 
When the adhesive tape is joined to the Wafer and to prevent 
further deterioration of the defect such as a chip or a crack. 
[0013] Preferably, the adhesive tape joining direction may 
be determined as folloWs. 
[0014] For example, in a case Where a plurality of defects 
are present at the outer periphery of the semiconductor Wafer, 
the adhesive tape joining direction is determined diametrical 
from a position except a defect With a Wider area, the defect 
being derived from a comparison among areas of the defects. 
[0015] Moreover, in a case Where the defect is a crack, the 
adhesive tape is joined from a position except the cracking, 
the position being de?ned as a joining start position, and the 
direction of joining the adhesive tape is determined parallel to 
a longitudinal direction of the crack. 
[0016] In order to achieve the object described above, the 
present invention also adopts the folloWing con?guration: 
[0017] A method for separating a protective tape from a 
semiconductor Wafer, comprising the steps of: 
[0018] detecting a position of a defect at an outer periphery 
of the semiconductor Wafer, and then storing the position of 
the defect; and 
[0019] determining a direction of separating the protective 
tape from a pattern formation side of the semiconductor Wafer 
on the basis of stores information of the defect position. 
[0020] By the method according to the present invention, a 
separating tape is joined to a protective tape joined to a front 
face of a Wafer and, almost simultaneously, is separated and 
collected. Thus, the protective tape can be separated together 
With the separating tape from the front face of the Wafer. In 
such separation, a tape separating direction is determined 
diametrical from a position except the defect position. Thus, 
it is possible to prevent the defect such as a chip or a crack 
from becoming further deteriorated due to a tape separating 
stress and a pressing force of a tape guide member each 
applied to the Wafer. 
[0021] Preferably, the protective tape separating direction 
may be determined as folloWs. 
[0022] For example, in a case Where a plurality of defects 
are present at the outer periphery of the semiconductor Wafer, 
the adhesive tape separating direction is determined diametri 
cal from a position except a defect With a Wider area, the 
defect being derived from a comparison among areas of the 
defects. 
[0023] Moreover, in a case Where the defect is a crack, the 
adhesive tape is separated from a position except the crack, 
the position being de?ned as a separating start position, the 
direction of separating the adhesive tape is determined paral 
lel to a longitudinal direction of the crack. 
[0024] As described above, the methods according to the 
present invention are effective at improving a yield in a pro 
cess of manufacturing a semiconductor chip for the folloWing 
reason that an adhesive tape can be joined to a semiconductor 
Wafer or a protective tape can be separated from the semicon 
ductor Wafer With less in?uence of a defect such as a chip or 
a crack that occurs at an outer periphery of the semiconductor 
Wafer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] For the purpose of illustrating the invention, there 
are shoWn in the draWings several forms Which are presently 
preferred, it being understood, hoWever, that the invention is 
not limited to the precise arrangement and instrumentalities 
shoWn. 
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[0026] FIG. 1 is a perspective view showing main compo 
nents of an aligner; 
[0027] FIG. 2 shows a linkup in the aligner; 
[0028] FIG. 3 is a ?owchart entirely showing a procedure of 
processes for a semiconductor wafer; 
[0029] FIG. 4 is a ?owchart partially showing the proce 
dure of processes; 
[0030] FIG. 5 is a perspective view showing a back face of 
the semiconductor wafer; 
[0031] FIG. 6 is an enlarged sectional view showing a notch 
of the semiconductor wafer; 
[0032] FIG. 7 is a perspective view showing a mount frame; 
and 
[0033] FIG. 8 is a perspective view showing a protective 
tape separating process. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Hereinafter, description will be given of one 
embodiment of the present invention with reference to the 
drawings. 
[0035] FIG. 1 is a perspective view showing main compo 
nents of an aligner for use in alignment of a semiconductor 
wafer (hereinafter, simply referred to as a wafer) W. FIG. 2 
shows a linkup in the aligner. FIG. 5 is a perspective view 
showing a back face of the wafer W to be subjected to pro 
cesses. FIG. 6 is a sectional view partially showing the wafer 
W. 

[0036] As shown in FIGS. 5 and 6, the wafer W has a front 
face on which a circuit pattern is formed, and a protective tape 
PT is joined to the front face. In this state, a back face of the 
wafer W is subjected to grinding, and then a metal layer M is 
deposited on the back face. Accordingly, the metal layer M is 
also deposited on the bared protective tape PT at a portion 
corresponding to a notch K formed as an alignment site at an 
outer periphery of the wafer W. 
[0037] As shown in FIGS. 1 and 2, the aligner is rotatable 
about a vertical axis center P by means of a rotation driving 
mechanism 2 such as a pulse motor. The aligner is provided 
with an aligner stage 1 movable horiZontally in an X-axis 
direction and aY-axis direction, which are orthogonal to each 
other, by means of an X-axis driving mechanism 3 and a 
Y-axis driving mechanism 4. The wafer W is transported to 
the aligner stage 1 with the front face protected by the pro 
tective tape PT being directed upward, and the aligner stage 1 
suction holds the wafer W. 
[0038] A peripheral edge measuring mechanism 5 of a light 
transmission type, which serves as a ?rst detecting device, is 
provided at a predetermined position of the aligner stage 1 in 
a circumferential direction. A defect detecting mechanism 6 
of a light re?ection type, which serves as a second detecting 
device, is provided at another predetermined position of the 
aligner stage 1 in the circumferential direction. 
[0039] The peripheral edge measuring mechanism 5 
includes a light source 7 and a light receiving sensor 8. The 
light source 7 emits a light beam to the wafer W from above. 
The light receiving sensor 8 is provided below the wafer W so 
as to be opposed to the light source 7. The light receiving 
sensor 8 to be used herein is a CCD line sensor that includes 
a large number of light receiving elements arranged linearly 
in a radial direction of the wafer W. The light receiving sensor 
8 acquires detection data, and a controller 9 that incorporates 
a microcomputer receives the detection data. 
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[0040] The defect detecting mechanism 6 includes a light 
source 10, a polariZed beam splitter 11 and a CCD camera 12. 
The light source 10 emits a light beam perpendicularly to the 
back face of the wafer W (in a down-to-up direction in FIG. 
1). The polariZed beam splitter 11 totally re?ects the light 
beam from the light source 10 perpendicularly from the back 
face of the wafer W such that the light beam passes a return 
optical path identical to an emission light path, and changes a 
direction of the re?ected light beam perpendicularly (a left 
ward direction in FIG. 1). The CCD camera 12 receives the 
re?ected light beam guided horiZontally by the polariZed 
beam splitter 11. The controller 9 includes a storing device 
such as memory that stores data of an image captured by the 
CCD camera 12. 

[0041] The aligner is con?gured as described above. With 
reference to ?owcharts in FIGS. 3 and 4, next, description will 
be given of a wafer aligning process and a defect detecting 
process each executed with the use of the aligner. 
[0042] First, an appropriate handling device such as a robot 
arm places the wafer W on the aligner stage 1 with the front 
face having the protective tape PT joined thereto being 
directed upward. The aligner stage 1 suction holds the wafer 
W placed thereon (step S01). 
[0043] Next, the rotation driving mechanism 2 allows the 
aligner stage 1 to rotate by 360° at a predetermined speed in 
a predetermined direction (step S02). Simultaneously, the 
light receiving sensor (the CCD line sensor) 8 of the periph 
eral edge measuring mechanism 5 detects the outer peripheral 
edge of the wafer W to measure and store a position of the 
outer peripheral edge at each rotational phase (step S03). 
[0044] The controller 9 calculates a center position of the 
wafer W as a coordinate position (a center coordinate) on an 
XY coordinate, on the basis of the measured and stored data 
(step S04). 
[0045] The controller 9 also calculates, as an XY correction 
movement amount, a deviation of the center coordinate of the 
wafer W from the center of the aligner stage 1 (step S05). The 
storing device such as the memory in the controller 9 stores 
this correction movement amount (step S06). 
[0046] Next, the rotation driving mechanism 2 allows the 
aligner stage 1 to rotate at the predetermined speed (step S07). 
Herein, the light source 10 emits a light beam to the back face 
(the bottom side) of the outer periphery of the wafer W, and 
the CCD camera 12 successively captures images of the light 
beam which is re?ected totally from the back face of the wafer 
W and passes the return optical path identical to the emission 
optical path. The memory or the like in the controller 9 stores 
data of the captured image (step S08). An arithmetic process 
ing part in the controller 9 executes a notch position calculat 
ing process (step S10), a chip position calculating process 
(step S20) and a crack position calculating process (step S30) 
in parallel, on the basis of the acquired image data. With 
reference to the ?owchart in FIG. 4, next, description will be 
given of the respective calculating processes. 
<Notch Position Calculating Process (step S10)> 
[0047] The arithmetic processing part determines a candi 
date supposed as the notch K as a coincident portion by an 
area comparison from the images successively captured by 
the CCD camera 12 (step S11). The image utiliZed herein is 
obtained by reception of a substantially total amount of the 
light beam which is emitted from the light source 10 and is 
re?ected from the back face of the wafer W. Accordingly, the 
normal portion of the back face of the wafer W is highlighted 
in white. On the other hand, the notch, the chip and the crack 
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on the outer peripheral edge of the Wafer W as Well as the 
outer peripheral region of the Wafer W are represented in 
black. 

[0048] Next, the arithmetic processing part calculates a 
deviation amount (an angle of rotation) from an image cap 
turing start position to a position of the notch candidate (step 
S12). On the basis of a result of the calculation, the rotation 
driving mechanism 2 alloWs the aligner stage 1 to rotate by the 
deviation amount such that the notch candidate is aligned 
With an image capturing position (step S13). 
[0049] When the notch candidate is aligned With the image 
capturing position, the CCD camera 12 captures an image of 
the notch candidate again (step S14). Then, the arithmetic 
processing part compares the notch candidate With a notch 
shape registered in advance by pattern matching or the like to 
determine the notch K (step S15). 
[0050] When the notch K is determined, the arithmetic 
processing part calculates a coordinate of a position of the 
notch K (step S16). On the basis of this coordinate data, the 
arithmetic processing part calculates a correction movement 
amount 6 for moving the notch K to a preset reference posi 
tion (a rotational phase) (step S17). Then, the memory or the 
like in the controller 9 stores the correction movement 
amount 6 (step S18). 
<Chip Position Calculating Process (step S20)> 
[0051] The arithmetic processing part determines a candi 
date supposed as a chip by an area comparison from the 
images successively captured by the CCD camera 12 (step 
S21). 
[0052] Next, the arithmetic processing part calculates a 
deviation amount (an angle of rotation) from the image cap 
turing start position to a position of the chip candidate (step 
S22). On the basis of a result of the calculation, the rotation 
driving mechanism 2 alloWs the aligner stage 1 to rotate by the 
deviation amount such that the chip candidate is aligned With 
the image capturing position (step S23). 
[0053] When the chip candidate is aligned With the image 
capturing position, the CCD camera 12 captures an image of 
the chip candidate again (step S24). Then, the arithmetic 
processing part compares the chip candidate With the notch 
shape registered in advance by pattern matching or the like to 
determine the chip from a result of the pattern matching (step 
S25). 
[0054] When the chip is determined, the arithmetic pro 
cessing part calculates a coordinate of a position of the chip 
(step S26). Then, the memory or the like in the controller 9 
stores the coordinate (step S27). 
<Cracking Position Calculating Process (step S30)> 
[0055] The arithmetic processing part determines a crack 
on the Wafer W by a change of concentration from the images 
successively captured by the CCD camera 12 (step S31). The 
image utiliZed herein is obtained by reception of a substan 
tially total amount of the light beam emitted from the light 
source 10 and then re?ected from the back face of the Wafer 
W. Accordingly, the normal portion of the back face of the 
Wafer W is highlighted in White. On the other hand, the notch, 
the chip and the crack on the outer peripheral edge of the 
Wafer W as Well as the outer peripheral region of the Wafer W 
are represented in black. That is, an in?uence of irregular 
re?ection caused by characteristics of the back face of the 
Wafer W is eliminated, so that the minute crack is displayed 
clearly on the image of the back face of the Wafer W repre 
sented in White. 
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[0056] When the crack on the Wafer W is determined, the 
arithmetic processing part calculates a length and a coordi 
nate position of the crack (step S32). Then, the memory or the 
like in the controller 9 stores a result of the calculation (step 

S33). 
[0057] After completion of the processes described above, 
the arithmetic processing part executes a Wafer aligning pro 
cess and a detection information transmitting process. 
[0058] In the Wafer aligning process, the rotation driving 
mechanism 2 alloWs the aligner stage 1 to move horizontally 
on the X-Y plane shoWn in FIG. 1, on the basis of the XY 
correction movement amount stored in the memory or the 
like. Simultaneously, the rotation driving mechanism 2 
alloWs the aligner stage 1 to rotate on the basis of the correc 
tion movement amount 6. As a result, the WaferW is corrected 
such that the center position is aligned With the reference 
position and the notch K is directed to the reference rotational 
phase in a predetermined posture (step S41). Thereafter, the 
Wafer W is transported from the aligner stage 1 to a subse 
quent process (step S42). 
[0059] In the detection information transmitting process, 
detection information such as the position of the notch, the 
position of the chip on the Wafer, and the position of the crack 
on the Wafer are transmitted to each controller in each process 
through a netWork or a recording medium. Alternatively, a 
label having the position information recorded therein While 
being coded tWo-dimensionally or three-dimensionally is 
attached to the Wafer W (step S51). 
[0060] Next, description Will be given of one example of a 
process in a case Where chip or crack on a WaferW is detected. 

[0061] A Wafer W subjected to back grinding is attached to 
and held by a ring frame f through a dicing tape DT; thus, a 
mount frame MF shoWn in FIG. 7 is prepared. In this case, the 
position information transmitted from the previous process is 
utiliZed. 
[0062] If the Wafer W has a chip or a crack detected at a 
region corresponding to the outer periphery of the circuit 
pattern, the position information of the chip or the like is read 
by the controller in each process. On the basis of this position 
information, the portion having no chip or crack is set as a 
tape joining direction. For example, the tape joining direction 
(a joining roller moving direction) is set such that the chip or 
the crack is located at a tape joining termination end side 
Which is set in a direction of j oining the dicing tape DT shoWn 
by an arroW mark in FIG. 7. That is, the chipped portions are 
compared With each other, and a position of the larger one is 
preferentially set as the tape joining termination end side. 
Alternatively, the tape joining direction is set along a longi 
tudinal direction of the crac. After the setting of the tape 
joining direction, the folloWing operation is performed. That 
is, When a joining roller rolls on a protective tape PT While 
being pressed against a non-adhesion side of the protective 
tape PT, a portion having no crack or the like is reinforced by 
the protective tape PT in advance. Thereafter, a pressing force 
of the joining roller is applied only to a portion corresponding 
to the crack or the like. Accordingly, this con?guration alloWs 
reduction of a tape joining stress to be applied to the Wafer W, 
leading to prevention of further deterioration of the chip and 
the crack. 
[0063] In order to attach the Wafer W to the ring frame f 
through the dicing tape DT and, then, separate the protective 
tape PT from the front face of the Wafer W, the folloWing 
process is executed. As shoWn in FIG. 8, for example, the 
mount frame MP is placed on a holding table (not shoWn). 
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When the holding table moves in a direction shown by an 
arrow mark While holding the mount frame MP, the separat 
ing tape ST having a narroW Width is joined to the protective 
tape PT by an edge member 14 and, almost simultaneously, is 
folded back and collected With the use of a tip end of the edge 
member 14. Thus, the protective tape PT can be separated 
together With the separating tape ST from the front face of the 
Wafer W. 
[0064] In this separating process, if chip or crack is detected 
on the Wafer W, a portion having no chip or crack is set as a 
tape separating direction as in the case of joining of the dicing 
tape DT. That is, the joining direction of the separating tape 
ST (the moving direction of the edge member 14) is set such 
that the chip or the crack is located at the tape joining termi 
nation end side. In the case shoWn in FIG. 8, the chip or the 
crack on the Wafer W is located at a position opposite to a 
traveling direction shoWn by an arroW mark. The joining of 
the separating tape ST alloWs reduction of a tape separating 
stress and a pressing force of the edge member 14 each 
applied to the chip of the Wafer W and reduction of a sepa 
rating stress generated upon separation of the separating tape 
ST (i.e., suppression of a degree of Warpage). 
[0065] For example, in a case Where the chip is located at 
the separation termination end position, the folloWing opera 
tion is performed. When the separating tape ST joined from 
the joining start end reaches the position of the chip, a dis 
tance of joining the protective tape ST corresponds to the 
chip. In other Words, the Wafer W is not damaged from the 
chip after the position of the chip. Accordingly, it is possible 
to prevent further deterioration of chip or crack of the Wafer W 
upon separation of the separating tape ST. 
[0066] In a case of occurring the crack, the folloWing opera 
tion is performed. Typically, if the longitudinal direction of 
the crack is coincide With a separation contact of the edge 
member 14, that is, if the longitudinal direction of the edge 
member is equal to the longitudinal direction of the crack, the 
Wafer W is readily bent from the crack due to the separating 
stress of the edge member 14. HoWever, the edge member 14 
intersects the longitudinal direction of the crack and the pro 
tective tape PT is separated along the crack in this state; thus, 
such a disadvantage can be prevented. Moreover, the separa 
tion starting from the center of the longitudinal crack in a 
radial direction (outWard) alloWs suppression of a degree of 
Warpage of the Wafer W upon separation of the separating 
tape ST and prevention of further deterioration of the crack. 
[0067] The present invention is not particularly limited to 
the embodiment described above, and may be modi?ed as 
folloWs. 
[0068] (1) In the foregoing embodiment, the ?rst detecting 
device 5 that utiliZes the CCD line sensor 8 determines the 
center position of the Wafer W. HoWever, the center position 
of the Wafer W may be determined by an imaging process 
using a CCD camera. 

[0069] (2) In the foregoing embodiment, the notch position 
calculating process, the chip position calculating process and 
the crack position calculating processes are executed in par 
allel. HoWever, these processes may be executed in sequence. 
[0070] (3) In the foregoing embodiment, the light beam is 
emitted perpendicularly to the back face of the Wafer W. 
HoWever, the light beam may be emitted to the front face 
having a circuit pattern formed thereon. 
[0071] (4) In the foregoing embodiment, the joining posi 
tion and the separating direction of the separating tape ST are 
not particularly limited to those described in the foregoing 
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embodiment. It is preferable that the joining position is a 
position except a position of a chip or a crack and the sepa 
rating direction is a direction capable of suppressing deterio 
ration of the chip or the crack. 
[0072] The present invention may be embodied in other 
speci?c forms Without departing from the spirit or essential 
attributes thereof and, accordingly, reference should be made 
to the appended claims, rather than to the foregoing speci? 
cation, as indicating the scope of the invention. 

What is claimed is: 
1. A method for joining an adhesive tape to a semiconduc 

tor Wafer, comprising the steps of: 
detecting a position of a defect occurring at an outer periph 

ery of the semiconductor Wafer, and then storing the 
position of the defect; and 

determining a direction of joining the adhesive tape to the 
semiconductor Wafer based on stored information of the 
defect position. 

2. The method for joining the adhesive tape to the semi 
conductor Wafer according to claim 1, Wherein 

the direction of joining the adhesive tape is determined 
diametrical from a position except the defect position. 

3. The method for joining the adhesive tape to the semi 
conductor Wafer according to claim 1, Wherein 

in a case Where a plurality of defects are present at the outer 
periphery of the semiconductor Wafer, the direction of 
joining the adhesive tape is determined diametrical from 
a position except a defect With a Wider area, the defect 
being derived from a comparison among areas of the 
defects. 

4. The method for joining the adhesive tape to the semi 
conductor Wafer according to claim 1, Wherein 

in a case Where the defect is a crack, the adhesive tape is 
joined from a position except the crack, the position 
being de?ned as a joining start position, and the direc 
tion of joining the adhesive tape is determined parallel to 
a longitudinal direction of the crack. 

5. A method for separating a protective tape from a semi 
conductor Wafer, comprising the steps of: 

detecting a position of a defect at an outer periphery of the 
semiconductor Wafer, and then storing the position of 
the defect; and 

determining a direction of separating the protective tape 
from a pattern formation side of the semiconductor 
Wafer based on stored information of the defect position. 

6. The method for separating the protective tape from the 
semiconductor Wafer according to claim 5, Wherein 

the direction of separating the protective tape is determined 
diametrical from a position except the defect position. 

7. The method for separating the protective tape from the 
semiconductor Wafer according to claim 5, Wherein 

in a case Where a plurality of defects are present at the outer 
periphery of the semiconductor Wafer, the direction of 
separating the adhesive tape is determined diametrical 
from a position except a defect With a Wider area, the 
defect being derived from a comparison among areas of 
the defects. 

8. The method for separating the protective tape from the 
semiconductor Wafer according to claim 5, Wherein 

in a case Where the defect is a crack, the adhesive tape is 
separated from a position except the crack, the position 
being de?ned as a separating start position, and the 
direction of separating the adhesive tape is determined 
parallel to a longitudinal direction of the crack. 

* * * * * 


